Using a simple mixed oligopoly model, this paper examines the relationship between marketopenings to foreign capital and privatization of a domestic public firm. Two types of marketopenings are considered. First is that, given the number of the firms, the restriction on the share of foreign capital in each corporate joint venture is relaxed. Second is that, given the share of foreign capital in each corporate joint venture, the restriction on the number of the firms is relaxed. The analysis shows that the optimal level of privatization critically depends on the types of market openings to foreign capital. The optimal level of privatization declines as the share of foreign capital in each corporate joint venture increases. By contrast, the optimal level of privatization rises with an increase in the number of the firms operating in the market. The two different strategies for market-openings result in the opposite impacts on the welfare-maximizing government's incentive for privatization.
Introduction
The market-openings to foreign investors and the privatization of public firms have been among the most important items in reforming the economic structure of most developing countries (Smith and Trebilcock [1] ). Some examples are China, India, Russia, and the so-called transition economies in Central and Eastern Europe, etc. Governments have adopted the policies of privatization of domestic public firms and open-door to foreign capital in these countries. The relationship between market-openings and privatization is not only concerned in the developing countries but also in the developed countries, particularly in the EU. Concerns over the changes in domestic industrial policies have arisen as new major players become outward investors, prompting a number of countries to review their privatization policies 1 . The present paper attempts to analyze the optimal policy choice of government on privatization in the presence of the restriction on foreign capital ownership, by considering two types of mixed ownership. The first type is that a firm is jointly owned by the public sector and the domestic private sector. This type of firm is often called a semi-or partially-privatized public firm. The second type is that a firm is jointly owned by domestic and foreign private investors, which is called an international corporate joint venture. The former type of mixed ownership of public firm has been a feature of government policy in many developed and developing countries, and intensive studies have been conducted to examine the effects of partial privatization on the economic environment. Matsumura [3] is one of the eminent studies and develops a formal model for investigating the effect of partial privatization on social welfare in a domestic mixed oligopoly framework 2 . The latter type, which is the international corporate joint venture, has received little attention in previous mixed oligopoly studies. For instance, although Fjell and Pal [10] introduce foreign firms into mixed oligopoly, they only consider the situation that foreign investors own 100% ownership of a firm. Other articles on mixed oligopoly in an international context, such as Pal and White [11] , Fjell and Heywood [12] , Han [13] , and Matsumura and Tomaru [14] , have not analyzed the situation of the international corporate joint venture. The aim of this paper is to introduce foreign ownership into the model of mixed oligopoly.
This paper examines how the market-opening policy changes the optimal privatization policy. The analysis shows that the degree of privatization of a public firm critically depends on the level of restrictions on the market entry of foreign companies. As the restriction on the share of foreign ownership of domestic firms is relaxed so that the share of foreign capital in each joint venture increases, the government inhibits the privatization of public firm. In this sense, the market-opening policy may lead governments to pull back from their privatization programs. However, the market-opening policy, measured by the increase in the number of firms operating in the market, accelerates the privatization. The two different strategies for market-opening result in the opposite impacts on the government's incentive for privatization.
The remainder of the paper is organized as follows. We present the basic model in Section 2. Section 3 studies the market equilibrium. Section 4 concludes the paper.
Model
We consider a mixed oligopoly market, where there is a partially privatized public firm and n identical private firms. These firms operate in a homogeneous good market with inverse demand given by p a Q = − , where p is market price and 0 1 n Q≡ + + +  is the total quantity of the output in the market.
output of firm j. Firm 0 is a (public) firm which maximizes a certain objective function given later. Firm 1, , i n =  is a profit maximizing private firm, which is partially owned by foreign investors. The cost function is identical for all firms and is given by 2 
where F is the fixed cost 3 . We assume 0 F = since we do not consider the entry problem.
The profit of firm j ( )
Public firm 0 is owned by the government, so that its profit, 0 π , will be involved in the social welfare. Simi-
is the domestic firm, its profit, i π , should be involved in the social welfare.
However, i π will be eliminated from social welfare if firm i is owned by foreign investors. In this paper, we define social welfare as ownership are not allowed so that private firms are owned by domestic residents/consumers. 1 α = corresponds to the case in which firm i is a foreign enterprise which is completely owned by foreign investors. If α is positive (but not equal to one), private firms are considered as a joint ownership enterprise. In this case, it is natural to consider that ( ) 100 1 α − percent of firm i's profit should be attributed to domestic residents. This assumption follows Huizinga and Nielsen [18] and Ogawa and Sanjo [19] , and is well-justified, when the interest is the effects on the equilibrium values of an exogenous change in α . In consideration of a foreign capital ownership, we can examine how the abolition of control on the foreign investment targeted by an external institution such as the WTO changes the privatization policy.
The government owns a share of ( ) [ ] 
Equilibrium
The stages of the game involved are as follows:
Stage 1: The government maximizes (2) to decide the level of privatization, θ ; Stage 2: Observing θ , the firms simultaneously and independently choose their outputs. Private firm i maximizes (1) and public firm 0 maximizes (3) .
To obtain the sub-game perfect Nash equilibrium, we solve the game by standard backward induction method. That is, the equilibrium values are deduced subsequently from the last stage to the first stage.
Second Stage
For given θ , the standard Cournot-Nash equilibrium in the second stage can be derived as
where ( ) ( ) 
2 1 2 0, q a n n θ α
Hence, the privatization decreases firm 0's output, and increases firm i's output and the market price. Using (4) and (5), the profits and consumer surplus in the second stage can be obtained as ( ) 
(13) and (14) show that while privatization serves to increase firm i's profit, its effect on the firm 0's profit is ambiguous. Furthermore, the following comparative statics result shows that the privatization results in a negative effect on the consumer surplus:
First Stage
In the first stage, the government chooses the level of privatization of public firm 0. Substituting (10)- (12) into (2), the objective function of the government in the first stage is obtained as
The maximization of (16) 
For any 1 n ≥ and 0 1 α ≤ ≤ , 0 θ α ∂ ∂ < . Proposition 1 shows that the market-opening policy measured by the increases in the share of foreign capital ownership in private firm gives the government less incentive to privatize its own public firms. This is simply because if a private firm is domestically owned, its profit remains in the country. This provides the government with an incentive to privatize public firm. By contrast, if foreign capitalists own private firms, private firm profits flow out to foreign countries, so that public firm decreases the degree of privatization so as not to yield profits to private firms and to keep their profits in the country. 4 Lump-sum transfer from consumer to firm 0 may be conducted when 0 π takes a negative value. 5 We can easily confirm that θ is in [ ] 0,1 for 1 n ≥ and 0 1 α ≤ ≤ , and the second-order condition is satisfied, 
For any 1 n ≥ and 0 1 α ≤ ≤ , 0 n θ ∂ ∂ > . Proposition 2 indicates that the market-opening policy measured by the increase in the number of private firms gives the government more incentive to privatize its own public firms. The intuition behind Proposition 2 is as follows. The increase in the number of private firms enhances the consumer surplus and the social welfare while it results in the decline in the profits of the private firms 6 . Under this circumstance, the optimal level of privatization decreases.
Concluding Remarks
In this paper, we investigated the effects of market-openings policies on the degree of privatization in the mixed oligopoly market. A series of mixed oligopoly analyses indicate that the existence of foreign investment considerably changes the equilibrium outcome. Nevertheless, market-openings strategies in the mixed market model with partial privatization have been nearly neglected. By introducing a change in the levels of regulation on foreign capital ownership, we have shown alternative features of the degree of privatization in mixed market.
We first show that the relaxation of restriction on foreign capital ownership sets back privatization of public firm. Second, with the increase in the number of private firms that are jointly owned by domestic and foreign investors, the government increases the degree of privatization. In this sense, while the market-opening policies called for by international agreement, such as WTO, tend to set back the privatization of public firm, the increase in the number of firms operating in the market accelerates the privatization. The two different strategies for market-openings result in the opposite impacts on the government's incentive for privatization.
Finally, it should be noted that the qualitative results of this analysis are like to hold true, even though we relax some of our assumptions such as allowing asymmetric cost functions among the public firm and the private firms. Nonetheless, it seems to be useful to investigate the relationship between privatization and regulation on foreign investment considering general demand and cost functions, which is a limitation of this paper. Furthermore, since our interest is the exogenous change in the regulation of foreign investment, we simply assume that the government only controls the degree of privatization. However, the government may use the level of foreign investment regulation as policy variables. The extension of the present model to the one that considers the endogenous determination of foreign investment regulation and privatization could well provide insightful implications on the optimal policies taken in the mixed oligopoly market. These are left for a future research. 6 It is readily verifiable that ( )( ) 
